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In the title compound, C21H19NO, there are two molecules in 
the asymmetric unit (Z' = 2). There are jt-tt interactions 
between these two molecules [centroid-centroid distance = 
3.678 (2) A], as well as a weak C— H- ■ -O interaction. The 
conformation adopted by the two molecules is such that the 
quinoline mean plane and the benzene ring are almost 
perpendicular [89.04 (5) and 76.89 (4)°]. In each molecule, the 
methyl group of the tolyl ring is disordered over two 
conformations, with occupancy ratios of 0.56 (3):0.44 (3) and 
0.65 (3):0.35 (3). 



Triclinic, PI 
a = 11.4915 (4) A 
b = 12.0673 (5) A 
c = 13.0695 (6) A 
a = 111.864 (4)° 

= 92.141 (3)° 
Y = 93.705 (3)° 

Data collection 

Agilent Xcalibur Ruby Gemini 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2012) 

r„i„ = 0.800, r„„,< = 1.000 

Refinement 

R[F^ > 2a(F^)] = 0.048 

wR(F^) = 0.143 

5 = 1.04 

6514 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1674.79 (12) A" 
Z = 4 

Cu Ka radiation 
jU = 0.57 mm^' 
r = 295 K 

0.48 X 0.23 X 0.17 mm 



11652 measured reflections 
6514 independent reflections 
5419 reflections with / > 2cr(/) 
Ri„, = 0.022 



423 parameters 

H-atom parameters constrained 
Ap„„ = 0.21 e A"' 
= -0.20 e A"^ 



D-H- 


■A 


D-H 


H- ■ A 


D-A 


D-H-A 


C16B- 


-H16B- ■ -OM' 


0.93 


2.63 


3.4465 (19) 


148 



Symmetry code: (i) x -|- 1, v, z. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Related literature 

For background details and biological applications of quino- 
lines, see: Muscia et al. (2006); Kalluraya & Sreenivasa (1998); 
Campbell et al. (1998); Dimmock et al. (1999). For the anti- 
plasmodial, antimicrobial, antimalarial and anticancer activity 
of quinoline chalcone analogues, see; Xiang et al. (2006). For a 
related structure, see; Prasath et al. (2011). 




Experimental 

Crystal data 

C21H15NO M, = 301.37 



RJB wishes to acknowledge the NSF-MRI program (grant 
CHE-0619278) for funds to purchase the diffractometer. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5205). 
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(f)-l-(2,4-Dimethylquinolin-3-yl)-3-(4-methylphenyl)prop-2-en-l-one 
R. Prasath^ P. Bhavana and Ray J. Butcher 

Comment 

The quinoline derivatives are very important compounds because of tlieir wide occurrence in natural products and 
biologically active compounds [Muscia et al., (2006); Kalluraya & Sreenivasa (1998); Campbell et al, (1998); Dimmock 
et al. (1999)]. Quinoline chalcone analogues have also much attention due to theu- bioactivity such as antiplasmodial, 
antimicrobial, antimalarial and anticancer activities (Xiang et al, 2006). 

In the title compoimd, C21H19NO, there are two molecules m the as5mimetric unit (Z' = 2). There are n-n interactions 
between these two molecules [cg2--cg5, 3.678 (2) A; 1 - x, 1 ->>, 1 - z] as well as a weak C — H— O interaction. The 
conformation adopted by the two molecules is such that quinoline and phenyl rings are almost perpendicular [89.04 (5)° 
and 76.89 (4)°]. In each molecule, the methyl group attached to the phenyl ring is disordered over two conformations 
with occupancies of 0.56 (3)/0.44 (3) and 0.65 (3)/0.35 (3). A structure of a related quinoline chalcone analogue has 
recently been determined [Prasath et al, (2011)]. 

Experimental 

A mixture of 3-acetyl-2,4-dimethylquinoline (1.0 g, 0.005 M), 4-methylbenzaldehyde (700 mg, 0.005 M) and 0.5 g of 
KOH in 50 ml distilled ethanol was stirred for 12 h at room temperature. The resulting mixture was neutralized with 
diluted acetic acid. The resultant sohd was filtered, dried and purified by column chromatography using 1 :3 mixture of 
ethyl acetate and hexane. Re-crystallization was by slow evaporation of acetone solution of (I) which yielded white 
colour needle type crystals. M.pt. 413^15 K. Yield: 86% 

Refinement 

H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C — H 
distances of 0.93 and 0.96 A C4o(H) = I.IU^C) [UiJH) = \.5U4C) for CH3]. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for pubUcation: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of C21H19NO showing the atom numbering scheme and 30% probability displacement ellipsoids 
(only the major component for the disordered CH3 substituent shown). 
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Figure 2 

The molecular packing for C21H19NO viewed down the a axis. C — H - 0 interactions are shown by dashed lines (only the 
major component for the disordered CH3 substituent shown). 

(f)-1-(2,4-Dimethylquinolin-3-yl)-3-(4-methylphenyl)prop-2-en-1-one 



Crystal data 

C21H19NO 
M,= 301.37 
Triclinic, PI 
Hall symbol: -P 1 
a = 11.4915 (4) A 
Z>= 12.0673 (5) A 
c= 13.0695 (6) A 
a= 111.864 (4)° 
= 92.141 (3)° 



y = 93.705 (3)° 
V= 1674.79(12) A' 
Z = A 

P(000) = 640 

1.195 Mgm-3 
Cu Ka radiation, 1 = 1.54178 A 
Cell parameters from 6502 reflections 
(9=5.1-73.4° 
ji = 0.57 mm"' 
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r=295 K 
Chunk, colorless 

Data collection 

Agilent Xcalibur Ruby Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.5081 pixels mm"' 
CO scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2012) 
r„,„ = 0.800,7^=1.000 

Refinement 

Refinement on 7^ 
Least-squares matrix: full 
R[F^ > laip)] = 0.048 

= 0.143 
5= 1.04 
6514 reflections 
423 parameters 
0 restraints 

Primary atom site location: structure-invariant 
du-ect methods 



0.48 X 0.23 X 0.17 mm 



11652 measured reflections 
6514 independent reflections 
5419 reflections with I>2g{I) 
Rint = 0.022 

^max = 73.6°, Omm = 5.1° 

/j = -12^14 
A: = -13^14 
/ = -15^16 



Secondary atom site location: difierence Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo') + (0.0752P)2 + 0.1557P] 

where P=(Fo2 + 2F/)/3 

(A/(7)n^.< 0.001 

Ay9„ax = 0.21 e A-3 
Apmin = -0.20 e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 

covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional 7?-factors R are based on F, with F set to zero for negative F^. The threshold expression ofF^ > a(F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. T^-factors based on 7^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




Occ. (<1) 


OlA 


-0.02167 (12) 


0.33913 (11) 


0.87572 (12) 


0.0842 (4) 




NIA 


0.30059 (10) 


0.22155(11) 


0.72192(11) 


0.0589 (3) 




CIA 


0.22871 (12) 


0.29451 (12) 


0.78377 (12) 


0.0551 (3) 




C2A 


0.26735 (18) 


0.36072 (18) 


0.90311 (16) 


0.0839 (5) 




H2AA 


0.3476 


0.3486 


0.9153 


0.126* 




H2AB 


0.2197 


0.3313 


0.9479 


0.126* 




H2AC 


0.2594 


0.4447 


0.9226 


0.126* 




C3A 


0.11720(11) 


0.31014(11) 


0.74209 (12) 


0.0496 (3) 




C4A 


0.08194(12) 


0.24848 (12) 


0.63295 (13) 


0.0546 (3) 




C5A 


-0.03464 (16) 


0.26314(19) 


0.58525 (18) 


0.0845 (6) 




H5AA 


-0.0745 


0.3208 


0.6417 


0.127* 




H5AB 


-0.0808 


0.1875 


0.5578 


0.127* 




H5AC 


-0.0230 


0.2904 


0.5259 


0.127* 




C6A 


0.15825 (12) 


0.16739 (12) 


0.56507 (12) 


0.0543 (3) 
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C7A 


0.13133 (18) 


A AACAC /I 0\ 

0.09595 (18) 


0.45206 (15) 


A AO A 1 

0.0801 (5) 




H/AA 


O.UoUo 


A 1 A 1 /: 
0.1016 


A /l 1 O 1 

0.4181 


0.096^ 




C8A 


0.2077 (2) 


A A1AA /'^\ 

0.0190 (2) 


A IA'^O'7 /I Z'\ 

0.39237 (16) 


0.0922 (6) 




XJO A A 

HoAA 


A 1 OOO 

O.looo 


—0.0200 


A "3 1 OA 

0.3180 


A 1 1 1 4: 
0.111^ 




CVA 


0. 31310 (ly) 


A AAO \ CK 0\ 

0.00816 (lo) 


A A A A A A /I iC\ 

0.44144 (16) 


A AOT7 /C\ 

0.082 / (5) 




urn A A 

HyAA 


0.3o3y 


A A/1 zn 
—0.045 / 


A /I AAO 

0.4002 


A AAA* 

0.099^ 




ClOA 


0.34264 (15) 


A AT C A A /I /'\ 

0.07544 (16) 


0.54893 (15) 


0.0706 (4) 




T r 1 n A 


0.4141 


A A/C O 1 

0.0681 


A C O A^ 


A AOC* 

0.085^ 




CllA 


0.z66z5 (Iz) 


0.15692 (12) 


0.61391 (12) 


A AC \ 

0.0527 (3) 




1 O A 

CizA 


0. 034^4 (13) 


0.38482 (13) 


0.8zzU4 (13) 


A ACT 1 /I \ 

0.05 / I (3) 




Ci JA 


0,02121 (13) 


A CAO 1 A /"I 

0.50819 (12) 


A CI "3/1 A /"I 

0.O3349 (14) 


0.0599 (4) 




H13A 


-0.0376 


0.5479 


0.8759 


A ATI rfs 

0.072* 




L-14A 


O.Ooooj (11) 


0.56689 (11) 


U. /o65z (ii) 


A A^Al 

0,0501 (3) 




H14A 


A 1 Afl /' 

0.1476 


0.5258 


0.7455 


A A^A* 

0.060* 




/"^ 1 C A 


r\ ATA /I /I /'I i\ 

0.07944 (11) 


A ZTOAOA /1 1 \ 

0.68980 (11) 


0.79282 (11) 


A A y1 AjC \ 

0.0496 (3) 




CloA 


A 1/^/1 OA / 1 y1\ 

0. 16450 (14) 


0. 74252 (13) 


0. /48 11 (14) 


0.0634 (4) 




T T 1 z:; A 


0.2267 


A ^ AA A 

0.6994 


A T 1 ^ 1 

0.7161 


0.076* 




C17A 


A 1 CAA'*\ /I 

0.15902 (16) 


AO^OII i-\ A\ 

0.85811 (14) 


0.75266 (15) 


A A/TOT / A\ 

0.0687 (4) 




H17A 


0.2169 


0.8912 


0.7222 


A AO O ^ 

0.082* 




1 O A 


A AzTOAC /I A\ 

0.06895 (14) 


0.92528 (13) 


A OAAAA /I /1\ 

0.80099 (14) 


A A^ 1 A / A \ 

0.0619 (4) 




1 n A 

C19A 


0.0640 (2) 


1.05275 (15) 


A OAOT> /I A\ 

0.80823 (19) 


A AOO 

0.0853 (6) 




TT1 A 

H19A 


A 1 '> ^ A 

0.1350 


1.0782 


A TOO O 

0.7838 


0.128* 


f\ A A /IN 

0.44 (3) 


TT 1 r\T> 


0.0550 


1 1 A /I 1 

1 . 1 04 1 


A O OT /I 

0.8834 


A 1 1 OA 

0,128^ 


f\ A A 

0.44 (3) 


H19C 


A A A 1 ^ 

-0.0012 


1 ACTA 

1.0570 


0.7621 


A 1 1 OA 

0.128^ 


f\ A A /I \ 

0.44 (3) 


XJ1 01 

rliy i 




i.U556 


U. 7364 


A 1 OO* 

0.12o 


U.56 (3) 


H192 


0.1261 


1.1029 


0.8586 


0.128* 


0.56 (3) 


T T 1 r^T 

H193 


A AAAO 

—0.0098 


1 AO AO 

1.0808 


A OT /I T 

0.8342 


A 1 "O O A 

0.128^ 


0.56 (3) 




A A 1 AO / 1 /I \ 

—0. 01602 (14) 


0.8 /2 /6 (13) 


0.84446 (16) 


A AZ^T/I / A\ 

0,06 /4 (4) 




rtZUA 


—0.0 / /O 


A A1 /T/l 

0.9164 


A Q'7'70 
O.O / 11 


A AQ 1 A 
0.081^ 




C21A 


A Alio 

-0.01183 (13) 


0.75715 (13) 


0.84056 (14) 


A A^ AT / A\ 

0.0603 (4) 




H21A 


-0.0706 


0.7241 


A OT A'^ 

0.8702 


A AT-O A 

0.072* 




OIB 


A T^*** AA /I 1 \ 

0.72299 (11) 


0.56330 (12) 


0.81047 (12) 


A AO A'y / A\ 

0.0843 (4) 




NIB 


A'>^1CC /1 A\ 

0.36155 (10) 


0.51646 (11) 


0.68459 (11) 


A ACOA /OX 

0.0589 (3) 




Cits 


U.4565U (12) 


A AO / 1 1 \ 

0.52308 (13) 


0. fwli (12) 


U.U56/ (3) 




CzB 


0.45936 (lo) 


0.6086 (2) 


0.8645 / (16) 


A AAAA 
0.0900 (6) 




HzBA 


A OO 

0.3oz8 


0.6346 


A OO 1 

0.8816 


0.135* 




H2Bh5 


A C 1 T /I 

0.5134 




A once 

0.8755 


A IOC* 

0.135* 




H2BC 


0.4838 


0.5689 


0.9122 


0.135* 




C3B 


0.55180 (12) 


0.45371 (13) 


0.70469 (12) 


0.0536 (3) 






0.54685 (13) 


0.3//15 (13) 


0.59601 (13) 


0.055 / (3) 




CdB 


U.64 /55 (1 /) 


A O A/I iCI /I 0\ 

U.3U46z (IS) 


0.54/1)/ (1 /) 


A AOAA /C\ 
U.U809 (5) 




H5BA 


0.7123 


0.3262 


0.6012 


0.121* 




hdbb 


0.6/05 


0.3zU8 


0.4838 


A 1 '*) 1 * 

U.lzl* 




H5BC 


0.6237 


0.2208 


0.5251 


0.121* 




C6B 


0.44437 (13) 


0.36860 (12) 


0.52804 (12) 


0.0552 (3) 




C7B 


0.4270 (2) 


0.29235 (17) 


0.41557 (14) 


0.0783 (5) 




H7BA 


0.4853 


0.2442 


0.3816 


0.094* 




C8B 


0.3259 (2) 


0.2886 (2) 


0.35629 (16) 


0.0971 (7) 




H8BA 


0.3158 


0.2374 


0.2825 


0.116* 
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U.Z j /o \l) 


U.ioUl \l) 


0.4044z (i /) 


A AOAO f £i\ 

u.u^yz (O) 




HyBA 


c\ 1 /cm 


0.35 /O 


O.Joz/ 


A 1 AT* 
0.10/^ 




/~1 1 ATI 

ClOB 


0.25089 (15) 


A A'^ At\ll /ITN 

0.43406 (17) 


0.51173 (15) 


A AT AO / A\ 

0.0703 (4) 




XJ1 ATI 

rllUrJ 




A /I C 1 T 




A AO/I * 

U.Uo4^ 




CUB 


0.35403 (12) 


A A /I A AO /I 0\ 

0.44003 (13) 


0.57649 (12) 


A A C O C /O \ 

0.0535 (3) 




ClzB 


U.03640 (iij 


0.4/065 (15) 


0. /81 11 (14) 


A A/C1/C i A\ 

0.0616 (4) 




CUB 


0.08221 (13) 


0.3 / /28 (15) 


0.82388 (14) 


A A/d 1 t A\ 

0.062 i (4) 




H13B 


0.7542 


0.3843 


0.8618 


A AT C sk 

0.075* 




/ID 


U.dUozo (Iz) 


U.zs/oi (13) 


A 0 1 1 OO ^1 0\ 

u.oiiyy (1^) 


U.UD4Z (3) 




H14B 


0.5370 


0.2763 


0.7732 


0.065* 




CidB 


A ZOO'S /"I 

0.02623 (12) 


0.18851 (13) 


A OC/I A1 /I 1 \ 

0.85401 (11) 


A AC \ C 

0.0516 (3) 




1 iCD 

CloB 


U. /29o3 (13) 


U.l6o9s (13) 


0.91628 (12) 


A AC A 

u.ujoy (3) 




TT 1 ^D 




A ^ c 1 n 

0.2519 


A Al 1 1 

0.9333 


A A^O sk 

0.068* 




C17B 


0.74554 (13) 


A AATI O f-\ A\ 

0.09718 (14) 


0.95279 (12) 


0.0592 (3) 




H17B 


0.8137 


A AAAO 

0.0998 


0.9945 


A AT 1 * 

0.071* 




C18B 


0.66212 (14) 


A AAA AT /I A\ 

0.00097 (14) 


0.92884 (12) 


A A C A 1 /O \ 

0.0591 (3) 




C19B 


n ^oioA /io\ 

0.68130 (Is) 


A AAO 1 A /I 

-0.09819 (16) 


0.96933 (16) 


A AT C O /C\ 

0.0758 (5) 




H19D 


0.7311 


-0.0674 


1 AO Z''^ 

1.0362 


A 1 1 /I * 

0.114* 


0.65 (3) 


TT 1 CWl 


A T 1 

0.7175 


A 1 /I AT 

-0.1607 


A A 1 y1 1 

0.9141 


A 1 1 /I A 

0.114^ 


A £1C /OA 

0.65 (3) 


TT 1 r\TT 


0.6075 


A 1 AT 

—0.1297 


A AOI £. 

0.9836 


A 1 1 y1 A 

0.114^ 


A £1C /0\ 

0.65 (3) 


XJ1 Oyl 


A /^/^CA 
U.OODU 


— U.U/z / 


1 A/ICQ 

1.U438 


U.114* 


A '2C /"2\ 

U.3j (3 ) 


rii 


W. /OIU 






n 114* 


W.J J \p ) 


H196 


0.6301 


-0.1677 


0.9269 


0.114* 


0.35 (3) 


C20B 


0.56134(14) 


0.00074 (15) 


0.86715 (14) 


0.0653 (4) 




H20B 


0.5042 


-0.0628 


0.8496 


0.078* 




C21B 


0.54392 (13) 


0.09288 (15) 


0.83106 (13) 


0.0608 (4) 




H21B 


0.4748 


0.0909 


0.7908 


0.073* 




Atomic displacement parameters (A^) 






JJ12 JJii 






JJ13 


OlA 


0.0898 (8) 


0.0635 (7) 0.1166(10) 


0.0178 (6) 


0.0478 (8) 


0.0481 (7) 


NIA 


0.0482 (6) 


0.0585 (7) 0.0682 (8) 


0.0098 (5) 


-0.0016 (5) 


0.0214 (6) 


CIA 


0.0543 (7) 


0.0464 (7) 0.0622 (8) 
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CUB — ClUB — HlUB 


1 1 A ^ 

119.6 


JN IB — CI IB — CoB 


122. /3 (13) 


XT1 Ti 1 1 T> <^ 1 AT> 

NIB — CI IB — ClOB 


117.81 (14) 


C6B — C 1 1 B — C 1 OB 


11A A /' 

119.46 (14) 


(JIB — ClzB — C13B 


120.41 (14) 


UIB — C12B — C3B 


1 A A'> /I y1\ 

120.02 (14) 


C13B — C12B — C3B 


1 1 A C C /I '>\ 

119.55 (13) 


C 1 4B — C 1 3B — C 1 2B 


124.80 (14) 


<^1/IT> /^11T> TT1TT) 

Ci4B — CliB — ^HliB 


1 1 T 

117.6 


/"'I'^T:* /~<1'5Ti TTITTl 

C12B — CUB — ^H13B 


117.6 


\ -) T~* f ' 1 /I T* f ' 1 CT* 

C13B — C14B — C15B 


1'^y' (11 /ION 

126.41 (13) 


/~i 1 T r> /" • 1 A r-) T T 1 yl Tl 

C13B — C14B — H14B 


116.8 


/~^1CT* /^lylTi TT1/IT> 

C 1 5B — C 1 4B — H 1 4B 


116.8 


IT* 1 CTi 1 ZTTi 

CzlB — C15B — CloB 


117.63 (14) 


C2 1 B — C 1 5B — C 1 4B 


11A /ITX 

119.55 (13) 


f ^ \ y'T"* 1 C T* /" ' 1 A T* 

C16B — C15B — C14B 


1T^ 01 /lOX 

122.81 (13) 


/~1 1 TTl /~< 1 Z'Tl /~1 1 CTl 

C17B — C16B — C15B 


1 '^A T^ /I /l\ 

120.76 (14) 


Ci la — Ci6D — ^Hi6D 


119.6 


1 CT* /"^ 1 /'T* TT 1 /'T* 

C 1 5B — C 1 6B — H 1 6B 


119.6 


1 yTT* 1 T F> /~1 1 OT* 

C i oB — C i 7B — C i oB 


121.68 (14) 


/"^ 1 Z'Tl /"^ 1 ^TT* TT1 TT* 

C16B — C17B — ^H17B 


1 1 A 

119.2 


/~^10T> /~^1TT> TT1TT> 

C 1 oB — C 1 7B — H 1 7B 


1 1 A 'I 

119.2 


AT> 1 OT* 1 TT* 

C20B — C 1 8B — C 1 7B 


IIT /1T/1/1\ 

117.47 (14) 


An 1 OT* 1 AT* 

C20B — C 1 8B — C 1 9B 


1'^1 o'^ /ic\ 

121.82 (15) 


C17B — C18B — C19B 


1 OA /I C\ 

120.72 (15) 


/"'lOT'l /""inn TT1 AT~\ 

C 1 8B — C 1 9B — H 1 9D 


1 AA C 

109.5 


-i OT* ' 1 r\ n f r 1 at* 

C18B — C19B — H19E 


109.5 


/~11 OT* /~11 AT* TT1 AT" 

C18B — C19B — H19F 


1 AA ^ 

109.5 


C18B— C19B— H194 


109.5 


C18B— C19B— H195 


109.5 


H194— C19B— H195 


109.5 


C18B— C19B— H196 


109.5 


H194— C19B— H196 


109.5 


H195— C19B— H196 


109.5 
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C21A— C20A— C18A 121.71 (14) 

C21A— C20A— H20A 119.1 

C18A— C20A— H20A 119.1 

C20A— C21A— C15A 120.59 (14) 

C20A— C21A— H21A 119.7 

C15A— C21A— H21A 119.7 

CllA— NIA— CIA— C3A "1.0(2) 

CllA— NIA— CIA— C2A 177.76(15) 

NIA— CIA— C3A— C4A -0.7 (2) 

C2A— CIA— C3A— C4A -179.44 (15) 

NIA— CIA— C3A— C12A 172.93 (13) 

C2A— CIA— C3A— C12A -5.8 (2) 

CIA— C3A— C4A— C6A 1.7(2) 

C12A— C3A— C4A— C6A -171.85(12) 

CIA— C3A— C4A— C5A -179.44(15) 

C12A— C3A— C4A— C5A 7.0 (2) 

C3A— C4A— C6A— C 1 1 A "1 .0 (2) 

C5A— C4A— C6A— CllA -179.88 (15) 

C3A— C4A— C6A— C7A 178.27 (15) 

C5A— C4A— C6A— C7A -0.6 (2) 

CllA— C6A— C7A— C8A 0.2(3) 

C4A— C6A— C7A— C8A -179.05 (18) 

C6A— C7A— C8A— C9A 0.6 (4) 

C7A— C8A— C9A— ClOA -1.1 (4) 

C8A— C9A— ClOA— CllA 0.8(3) 

CIA— NIA— CllA— C6A 1.7(2) 

CIA— NIA— CllA— ClOA -177.83 (14) 

C7A—C6A— CllA— NIA 179.97(15) 

C4A—C6A— CllA— NIA -0.7(2) 

C7A—C6A— CllA— ClOA -0.5(2) 

C4A—C6A— CllA— ClOA 178.82 (13) 

C9A— ClOA— CllA— NIA 179.55 (17) 

C9A— ClOA— CllA— C6A 0.0(3) 

C4A— C3A— C12A— OlA 93.91 (19) 

CIA— C3A— C12A— OlA -79.67 (19) 

C4A— C3A— C12A— C13A -85.26 (18) 

CIA— C3A— C12A— C13A 101.16(17) 

OlA— C12A— C13A— C14A 172.52 (17) 

C3A— C12A— C13A— C14A -8.3 (3) 

C12A— C13A— C14A— C15A 178.97(14) 

C13A— C14A— C15A— C21A -7.3 (2) 

C13A— C14A— C15A— C16A 173.14 (16) 

C2 1 A— C 1 5 A— C 1 6A— C 1 7A 0.2 (2) 

C14A— C15A— C16A— C17A 179.76 (15) 

C 1 5 A— C 1 6A— C 1 7A— C 1 8A 0.4 (3) 

C 1 6A— C 1 7A— C 1 8A— C20A -0.6 (3) 

C16A— C17A— C18A— C19A 178.33 (17) 

C17A— C18A— C20A— C21A 0.2(3) 



C21B— C20B— C18B 121.45(15) 

C21B— C20B— H20B 119.3 

C18B— C20B— H20B 119.3 

C20B— C21B— C15B 121.00(14) 

C20B— C21B— H21B 119.5 

C15B— C21B— H21B 119.5 

CUB— NIB— CIB— C3B 0.0(2) 

CUB— NIB— CIB— C2B -179.83 (15) 

NIB— CIB— C3B— C4B 0.7 (2) 

C2B— CIB— C3B— C4B -179.50 (16) 

NIB— CIB— C3B— C12B 178.29 (13) 

C2B— CIB— C3B— C12B -1-9(2) 

CIB— C3B— C4B— C6B -0.8 (2) 

C12B— C3B— C4B— C6B -178.34(13) 

CIB— C3B— C4B— C5B 177.93 (14) 

C12B— C3B— C4B— C5B 0.4(2) 

C3B— C4B— C6B— CUB 0.33(19) 

C5B— C4B— C6B— CUB -178.44 (13) 

C3B— C4B— C6B— C7B -179.03 (14) 

C5B— C4B— C6B— C7B 2.2 (2) 

CUB— C6B— C7B— C8B 0.1 (3) 

C4B— C6B— C7B— C8B 179.43 (18) 

C6B— C7B— C8B— C9B 0.5 (3) 

C7B— C8B— C9B— ClOB -0.5 (4) 

C8B— C9B— ClOB— CUB 0.0(3) 

CIB— NIB— CUB— C6B -0.5(2) 

CIB— NIB— CUB— ClOB 179.82 (14) 

C7B— C6B— CUB— NIB 179.75(14) 

C4B— C6B— CUB— NIB 0.4(2) 

C7B—C6B— CUB— ClOB -0.6(2) 

C4B—C6B— CUB— ClOB -179.99(13) 

C9B— ClOB— CUB— NIB -179.75 (16) 

C9B— ClOB— CUB— C6B 0.6(2) 

C4B— C3B— C12B— OIB 106.73 (19) 

CIB— C3B— C12B— OIB -70.8 (2) 

C4B— C3B— C12B— C13B -74.90 (19) 

CIB— C3B— C12B— C13B 107.53 (17) 

OIB— C12B— C13B— C14B 168.76(17) 

C3B— C12B— C13B— C14B -9.6 (3) 

C12B— C13B— C14B— C15B -179.21 (14) 

C13B— C14B— C15B— C21B -177.55 (15) 

C13B— C14B— C15B— C16B 1.9 (2) 

C2 1 B— C 1 5B— C 1 6B— C 1 7B 0.4 (2) 

C14B— C15B— C16B— C17B -179.05 (13) 

C 1 5B— C 1 6B— C 1 7B— C 1 8B 0.4 (2) 

C 1 6B— C 1 7B— C 1 8B— C20B -0.4 (2) 

C16B— C17B— C18B— C19B 179.86 (14) 

C17B— C18B— C20B— C21B -0.3 (2) 
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C 1 9A— C 1 8 A— C20A— C2 1 A 
C 1 8 A— C20A— C2 1 A— C 1 5 A 
C 1 6A— C 1 5 A— C2 1 A— C20A 
C14A— C15A— C21A— C20A 


-178.73 (16) 
0.4 (3) 
-0.6 (2) 
179.86(15) 


C 1 9B— C 1 8B— C20B— C2 1 B 
C 1 8B— C20B— C2 1 B— C 1 5B 
C 1 6B— C 1 5B— C2 1 B— C20B 
C 1 4B— C 1 5B— C2 1 B— C20B 


179.41 (15) 
1.1 (2) 
-1.1 (2) 
178.35 (14) 


Hydrogen-bond geometry (A, °) 


D—n-A 


£)— H 


Yl-A D-A 


D—n-A 


C16S— H16fi-OU* 


0.93 


2.63 3.4465 (19) 


148 



Symmetry code: (i) x+l,y, z. 
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